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ABSTRACT
Pain is undoubtedly a universal concept; however, the way in which one experiences pain
is vastly different depending on the individual. These variations are due to pain reflecting one’s
identity which encompasses expansive factors including age, sex, ethnicity, coping mechanisms,
and past experiences. Because pain is multidimensional, healthcare providers need to integrate a
method that treat patients comprehensively. The biopsychosocial approach prioritizes extensive
assessment and treatment as well as consistent communication between patient and provider. For
healthcare to implement more effective and empathetic care, the biopsychosocial model needs to
be integrated in more fields of medicine. This implementation begins with educating younger
generations of medical professionals to look beyond pathology, and instead, at the entire person.
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INTRODUCTION
Origins
For the majority of the world’s population, impactful experiences of pain are often some
of the easiest memories to recall. It is almost guaranteed that no matter the age or environment of
an individual, people can reflect on a time in their life when they experienced some form of pain.
Ubiquitous in nature, pain transcends time, culture, and species. While serving an evolved
purpose to warn or alert, this function does not make the unpleasant experience of pain any
easier. A dislocated shoulder, a broken bone, or a pulled hamstring, long after they are healed,
tend to live within oneself, both physically and mentally. While pain is indeed a universal
concept, these compiled experiences inhabit individuals very differently, not only due to the
specific nature of one’s experiences of pain, but also countless other factors that impact one’s
perceptions and memories. This is because pain is a unique reflection of a person’s identity.
A common tool for younger individuals when beginning to learn what “identity” entails
is the use of an identity wheel. An
example of this device is located in
Figure 1 to the right. An identity wheel
is utilized to display the potential
factors that influence what makes up a
person’s sense of self. Its additional
purpose is to highlight how certain
parts of the identity wheel impact
people more or less frequently than
others. For instance, as a white,
Figure 1. A classic “Identity Wheel” diagram.
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cisgender, able-bodied, female myself, my physical ability does not influence my everyday
identity; however, I more frequently find my sex to be a significant piece of my internal view.
The identity wheel exhibits that there are numerous elements that make up an individual’s
“puzzle” and additionally highlights that there are always factors that could be added to the
wheel as well.
The differences between how one experiences pain compared to another is not that
different from the concept of the identity wheel. The identity wheel provides a foundation for the
multidimensional nature of pain, as it introduces the idea that one’s pain is composed of
numerous, perhaps infinite, factors. Age, ability, sex, and socioeconomic status, all influence
one’s perception of pain, along with countless other components. While some pieces may
influence the individual more or less than others on the wheel, it is essential that each piece is
considered. For example, while one may not initially suspect race to be a considerable influence
on pain perception, this discourse will later discuss how it may be more powerful than previously
believed. Not only is the identity wheel
an excellent example for how outside
factors can influence one’s perception of
pain socially, but that it always has the
option to be expanded. In addition to the
listed social factors above, to fully
understand the multidimensional nature
of pain, biological and psychological
influences should also be included. This
addition of biology and psychology
Figure 2. A traditional Biopsychosocial Venn Diagram.

Pain is Personal 7
to the identity wheel when applying to an individual’s experience of pain introduces the more
frequently used Venn diagram of the biopsychosocial model, as seen in Figure 2 above. Whereas
the identity wheel utilizes sectors to isolate each factor of what can influence identity, the
traditional Venn diagram above exhibits the overlap of three main components: biology,
psychology, and social factors. Like the identity wheel, the Venn diagram of the biopsychosocial
model showcases that its numerous pieces make up a larger mosaic— a mosaic of pain. Both
tools also recognize that an individual factor, such as coping mechanisms, may hold greater
significance compared to others, but all factors must be considered to provide a more
comprehensive picture of the individual. Whereas the identity wheel isolates the individual
factors, the Venn diagram builds on the fluid nature of one’s pain experience, recognizing that
pain is a complex entity.
As exhibited by the image above, the biopsychosocial model is comprehensive in nature.
Introduced by George Engel in 1977, the biopsychosocial model was originally an approach for
illness and disease, challenging the widely accepted “biomedical model.” While both models
emphasized the importance of biological mechanisms underlying illness, the biopsychosocial
model additionally encouraged medical professionals to endorse an integrated approach to
assessment and diagnosis, considering both the individual and their environment. This thorough
methodology is a significant reason why the biopsychosocial model is being applied to numerous
medical fields today, specifically pain management. By providing an initial list of factors that
should be considered, in addition to physical examination, the biopsychosocial model inherently
promotes critical thinking. The biopsychosocial model is an inspiration to generate “outside of
the box” analysis by providers to find answers in the gray areas of pain perception, while
simultaneously pushing physicians to communicate more frequently and completely with
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patients when attempting to identify the source of pain unique to the individual. Rather than
jumping to conclusions based on biology or biases, the biopsychosocial model encourages
providers to examine every pathway, every explanation to provide the most effective care.
Significance
It is one thing to propose and suggest an idea like the biopsychosocial model that looks
good on paper, but it is something else entirely to endorse a method that one has experienced
first-hand. As an undergraduate student at DePauw University, I have not had many previous
academic encounters with pain management theories. The majority of my undergraduate studies
have focused on the physiological side of pain and the body, instead of why an individual may be
experiencing these symptoms in the first place. Undergraduate studies typically do not
investigate theories and models of pain because of the curriculum’s expectations to move quickly
as well as provide concrete information in a more generalized manner. If it were not for a unique
circumstance and connection I made outside of the classroom, I would have never realized my
passion for this topic in the first place.
To understand the complete picture of how I started on this path of the multidimensional
nature of pain, one must first turn back time to the spring months of 2018, my senior year of high
school. Coming from the state of Vermont, I was a well-known softball pitcher who had a quick
fastball, a good glove at first base, and an explosive bat. I had played competitive travel ball for
quite some time and had committed to play collegiate softball at DePauw the year prior. If I had
a good senior season, sparked by no-hitters, home runs, and a few perfect games, I knew I had a
chance to be my school’s first Gatorade Player of the Year for softball. Unfortunately, the
awareness I was in the running for this award may have done me more harm than good. It was
only a few games into the season when arrogance kicked in. Wanting to show the Gatorade
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committee that not only was I a good pitcher and hitter, but also had some speed, I decided to try
stealing a couple bases. In our game against Champlain Valley Union High School, I decided to
test myself and go for a delayed steal, which is attempting to steal a base when the catcher is
throwing the ball back to the pitcher. Halfway to the bag, I realized I maybe was not as fast as I
thought I was, and knew that if I wished to be safe, I had to dive headfirst. Let the record show
that I had never tried this before. As I said, arrogance. Arms extended, I dove into third base and
reached my hands for the bag. Pain. Excruciating pain that I had never felt before. At that
moment, something was off. An arm, no, a shoulder. Dislocated and out of the joint. In pure
shock, I jerked my hand off the bag and shook my left shoulder violently, and it somehow
jumped back into place without too many people noticing what had happened. Little did I know
that in those few seconds, I had done something that would happen again, and again, and again,
which would undoubtedly shape my athletics career in the years to come.
I was told by my doctor that I had a torn labrum, and I was lucky that the tear was not so
large that it required immediate surgery. A labrum acts as a stabilizing mechanism for the
shoulder ball and socket joint, as seen in Figure 3. Ball and socket joints of the six different types
found in the human body are the least stable of
all. Additionally, a labrum is cartilage, which,
unlike bone or muscle, does not heal itself. I
knew that at some point I would need to face
this problem, as dislocation was almost
guaranteed to happen again. Fortunately, I was
Figure 3. Anatomy of the shoulder.

able to complete my senior season with little

pain, a shoulder brace, and ended with a Gatorade Player of the Year banner hanging in my
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school’s gymnasium. However, as my years in college athletics moved forward, progressing into
my sophomore year, my shoulder only provided a source of fear for re-injury, anxiety for my
parents, and discomfort when swinging a bat. Then COVID-19 hit. Canceling our season and
sending me home to Vermont in the middle of the school year. I vividly remember sitting in our
team conference room, heartbroken that my sophomore year of collegiate softball was over,
(with seven more dislocations I might add at that point) but realizing that it might be the only
time to get my shoulder repaired.
While I was unable to have surgery immediately due to hospitals reducing hours to focus
on more urgent matters, I finally underwent a six-hour procedure to have my left shoulder
repaired in June 2020. I was told afterwards by my surgeon that the tear in my left labrum
extended from the top of the shoulder to the bottom, which meant that the front side of my
shoulder did not have any intact cartilage left, explaining its lack of stability. If I thought I had
experienced pain when dislocating my shoulder in the first place, I was vastly unprepared for
when I awoke from surgery. With the only pain medication in my body being the two Tylenol I
had taken at 7am in the morning, waking from surgery close to 3pm was something I will never
forget. I was scheduled to begin physical therapy the next Monday, something I could look
forward to as I had known the therapist prior, and we were good friends. To be clear, however,
this was only in minor injuries, not a six-month recovery that awaited me outside the hospital
doors.
Mike Woods, who I dedicated this dissertation to, is the physical therapist that I worked
with twice a week from the time of June 2020 to December 2020. The first month of my
rehabilitation was spent mostly on mobility and basic movements that required having my
shoulder in a sling. After a surgery where the immobilization of a limb is required, the individual
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likely experiences a loss of control, both physically and emotionally. Bodily autonomy is
stripped away, quickly being replaced with discomfort, lack of independence, and humiliation. I
found that most tasks I could do easily before required embarrassing assistance from my parents.
Showering, changing clothes, and opening jars all required more thought than one would expect.
There was also a continuous fear of unbalance or falling in the back of my mind. One of the first
things I was told after surgery was to avoid extending my arm or bearing any weight on my
shoulder, which included catching or steadying myself on uneven surfaces or stairs. My surgeon
explained that if I were to fall in the first few months after surgery, I would do irreparable
damage to my shoulder. Not only did I have part of my dignity taken away, but worse than that, I
felt like I was living in a glass house, and every move I made needed to be calculated and
considered.
Initially it was hard not to get demoralized with the slow progress I made, but Mike
established early on that he was an optimist through and through. From day one Mike embodied
all the great traits of a top-tier therapist, as he was outgoing, personable, and patient. Around the
time that I was cleared to remove my sling and begin to return to activities that only required
basic movements, my family went on vacation to Maine. Like most households in the Northeast
that were still cautious about COVID-19 numbers, my family and I decided to use my
grandfather’s RV to avoid hotels and restaurants, which allowed us to enjoy the outdoors without
the people. It was only a few days into our trip that my life was thrown another curveball; I
would not be returning to DePauw for the next semester due to COVID-19. A small part of me
was relieved that I would be able to finish my rehabilitation for my shoulder at home, but it
quickly became apparent that I would be missing out on a significant chapter of my college
career, not to mention my young adult life. I would not have my friends surrounding me when I
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turned 21 years old in November, I would not get to experience the “Monon Bell” football game,
one of my campus’s biggest events of the year, or meet any of my new teammates on the softball
team for at least another six months.
Days quickly turned into weeks, weeks into months, and anger from this news shifted to
sadness. Around the months of September and October it was difficult to find purpose in
anything I did, ranging from school, staying connected with friends, as well as finding time for
family despite living in the same household. I was lost. I felt that COVID-19 had consumed my
life overnight, leaving me feeling bitter and helpless, stuck in my childhood bedroom. Looking
forward to my time with Mike was what kept me going most days. The moment I stepped into
Vasta, the physical therapy location where Mike worked, I could breathe a sigh of relief. Greeted
by a smile, a joke, or an inquiry about my recent tests or assignments, time slowed down a little
bit. Mike quite literally was there through it all. From helping me decide whether or not to
continue within the Honor Scholar Program at DePauw (which allowed me to write this very
paper), encouraging me to stay positive about the classes I was in, to displaying the beauty of
therapy work and the rewards it provides, Mike reaffirmed my goal to go to graduate school for
occupational therapy. These are all things Mike did not have to do. It was not in his job
description to help a patient through an unprecedented experience like being isolated at home
during the COVID-19 pandemic, but for those like Mike who embody the idea of treating the
“whole patient,” in a way it is.
My time spent with Mike, which helped me get physically, emotionally, and mentally
stronger, spurred my curiosity on the topic of pain relativity. All those hours spent doing
kettlebell overhead walks, TRX rows, and assisted push-ups gave us the opportunity to engage in
conversations that sparked curiosity, growth, and knowledge. One of these exchanges fell on the
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topic of how people experience pain differently. I had never understood why my shoulder
dislocations would hurt immensely in the moment, but then would subside, compared to others
where that same injury may cause the most pain a person has ever experienced for weeks, instead
of seconds. Mike introduced me to the concept of what I refer to as the “mosaic of pain.” Briefly
mentioning a case that he studied in graduate school of a woman who was a victim of domestic
abuse, Mike described that the woman's arm was completely immobilized, but had no tissue or
bone damage. Mike revealed that pain can be caused by factors that one may not be able to
identify on an X-Ray or initial evaluation. He emphasized that this is an important skill for one
working within fields of pain management, as the provider must be able to look deeper to
understand the entirety of what may be causing someone’s pain, not just what is on the surface.
I had not heard of the biopsychosocial model until I began research for this thesis the
summer prior to my senior year of college. Attempting to find as much as I could on pain
relativity, I managed to organize my articles and journals into three categories: physiology of
pain, psychology of pain, and social factors that impact pain. Without even realizing, I was
already forming the categories of what constitutes the biopsychosocial model, and it just so
happened that the specific term kept reappearing. Eventually reading an article that summarized
the model’s approach and parameters, it was as if a light bulb went off. Mike had embodied this
model in every capacity, and so did my research surrounding the factors that influence pain.
Stated in The Biopsychosocial Revolution, this model proposes a method for “medicine [which
includes] the psychosocial dimensions (personal, emotional, family, community) in addition to
the biological aspects of all patients” and in doing so, the model “become[s] more humanistic”
(1). Not only did Mike’s approach provide moral support for my achievements in rehabilitation,
but also in my everyday life, treating me as a person first, and patient second. Mike’s method of
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empathy and understanding allowed us to work together on how to achieve my goals. By
listening and working with me, instead of “for me” in my rehabilitation, I am certain that my
shoulder would not have healed to the extent it did if it were not for his integration of the
biopsychosocial model.
The biopsychosocial model provides not only a method to account for the
multidimensional nature of pain when working with patients to improve their quality of life, but
also prioritizes empathy, understanding, and a strategy that incorporates an honest and
purposeful relationship between patient and provider. Unfortunately, most healthcare in the
United States today is running on an ultralight speed, always playing catch up with regards to
their schedule, and frequently cutting conversations short and to the point with a patient. Fields
of pain management can no longer afford to follow this trend. Seeing that the majority of
Americans, 58.9 percent of adults, live with pain, this problem cannot be overstated (2). The
biopsychosocial model is essential for these fields to work with patients to provide autonomy,
trust, and progress that can be identified by both parties. Seeing that pain is a part of life that can
affect mood, physical ability, and one’s outlook on their future, the biopsychosocial model
provides a method to identify the infinite ways one’s experience of pain can be affected, as well
as a strategy for how to communicate and provide patients with the level of care everyone
rightfully deserves.
Purpose
The first purpose of this dissertation is to identify and examine the most significant
factors —-sex, age, coping strategies, ethnicity, and socioeconomic status —that jointly establish
that pain is a relative concept and should therefore be treated as such in medical fields. In this
paper, I argue that these highlighted influences support the claim that perception of pain is
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uniquely characterized by the multidimensional identity of an individual. I subsequently argue
that because of the relative nature of pain, medical professionals need to consider the
biopsychosocial model more frequently in their given fields. Because the biopsychosocial model
recognizes that pain is based on the interconnection of numerous factors as well as promotes
empathetic, listening-based, and continuous communication between patient and provider, this
model has the potential to give each patient the highest quality of care in not only pain related
fields but onward into other healthcare settings.
PHYSIOLOGY
Acute Pain
Before fully emerging oneself in the analysis of pain relativity, it is essential to unpack
the biological elements of pain perception. Whereas the psychological and social factors of pain
processing vary greatly across individuals, scientists today have a concrete model for
understanding the physiological side to acute pain perception for the general population. As
noted by Osterwise et al., however, it is important to recognize that currently most of what is
known about the anatomy and physiology of pain is from experimental studies examining acute
cutaneous pain, but the most common occurrences of pain arise from deep tissue (3). This is a
necessary clarification as research has developed significant understandings of acute pain, but
there is still a gap in the literature surrounding chronic pain conditions as well as how muscles,
joints, and tendons influence pain experiences.
To begin, there are three major components involved in processing sensory information
and creating a response to pain. This includes transduction, transmission, and perception.
Transduction is the first step in this process which converts a given stimulus to a neural signal. A
stimulus will fall under either the categories of mechanical, heat, or chemical change. Once this
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stimulus is produced by either accident or experimentation, pain receptors in peripheral tissue
will be activated (3). These pain receptors are formally known as nociceptors, which are sensory
nerve endings that are found in almost every part of the body except the brain. These can be
activated both with and without the awareness of pain, which will be further discussed later in
this section (4). These sensory receptors are connected to thin myelinated A delta and
unmyelinated C fibers which extend to the dorsal horn of the spinal cord. If the given stimulus is
brief and less intense, A delta fibers may be activated alone, but if the stimuli continue or the
stimuli strength is increased, C fibers will be required (4).
The activation of specific fibers will be determined by the category of pain. Scientists
have narrowed down various characteristics of acute pain to three major categories for easier
analysis, including: sensory pain, soreness pain, and aching pain. Acute sensory pain is
oftentimes short-term experiences, like touching one’s hand to a hot stove. This action will
activate A delta fibers, whereas soreness and aching pain activate B fibers. Soreness pain is often
created by inflammation due to damage to tissue, an example being standing all day and having
sore shins. Frequently, soreness is characterized by descriptions such as a tenderness or tightness
of a muscle. Aching pain, on the other hand, is distinguished by poorly localized pain from
deeper structures like joints and visceral organs, such as pain after the dislocation of the
shoulder. Aching pain is often associated with descriptions such as throbbing or weakness. Adelta fibers are myelinated and conduct impulses much faster than unmyelinated C fibers, so they
are used to transmit information relating to acute pain or pain that is sharp, immediate, and shortlasting. Pain that stimulates C fibers comparatively will be conducted slowly due to a lack of
myelination, meaning the localization of pain will be less clear for soreness and aching pain.
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Once these sensory receptors are stimulated, transduction is officially complete, and
conduction can begin. Conduction refers to afferent messages being sent from the nociceptors to
the central nervous system, which includes the
brain and the spinal cord. These “messages” take
form as action potentials and are sent via sensory
neurons through the ascending pathway. Most
sensory neurons are unipolar, meaning they will
have dendrites, a cell body, a single short process,
and an axon, as exhibited by Figure 4 to the left.
When stimulated, neurotransmitters will first be
Figure 4. An image of a unipolar neuron
found in the central nervous system.

released from a presynaptic neuron, which occurs

by more sodium entering the neuron and less potassium leaving, creating a change in membrane
potential. This change will create an excitatory postsynaptic potential (EPSP). The frequency and
strength of EPSPs summating will determine if the membrane threshold is reached, which stands
at -55mV (millivolts), compared to a resting membrane potential of -70mV. The ability to
summate means that threshold does not need to be reached by a single EPSP decreasing the
negative potential of the membrane. If enough EPSPs can get the membrane potential to
-55 mV there will be an action potential created regardless, this being due to the all-or-none law.
The action potential will then proceed to propagate along the axon (5).
Along the axon there are gaps between myelination, referred to as the node of Ranvier.
Each action potential sent down an axon will go through a repeated process of reaching
threshold, depolarization, repolarization, and hyperpolarization before proceeding to the next
node. Depolarization is what happens after EPSPs summate to reach a threshold and voltage
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gated sodium channels open in response (5). This opening of the
voltage gates causes sodium to rush into the cell making the cell
more positive. Immediately after the membrane potential reaches
its peak at +40mV, repolarization occurs. Repolarization is where
voltage-gated potassium channels open and sodium channels
close, making the membrane more negative once again.
Repolarization, however, almost always makes the membrane
potential go past the resting membrane potential of -70mV in the
negative direction so there is slight hyperpolarization to reach this
resting value. These changes in membrane potential along
the axon create propagation so the next node will

Figure 5. An example of an action
potential propagating down an
axon.

immediately follow the previous steps, and the additional
help of myelination helps increase the speed of this process, which is exhibited in Figure 5.
When the action potential arrives at the synaptic knob after the ending of the axon, this
change in membrane potential will cause
voltage gated calcium channels to open. The
opening of the calcium channels allows calcium
ions to travel into the synaptic knob, causing
synaptic vesicles inside the knob to release their
neurotransmitters via exocytosis, as
demonstrated in Figure 6. Exocytosis is the
movement of the neurotransmitters from the
Figure 6. Diagram of exocytosis.

synaptic vesicle into the synaptic cleft. Once
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neurotransmitters have been released the stage of transmission has officially begun. These
neurotransmitters will be able to bind with another receptor causing the opening of ligand gated
ion channels, resulting in an EPSP created in the post-synaptic neuron. EPSPs will once again
summate and generate an action potential which will travel the length of the neuron until it
eventually reaches the spinal nerve in the spinal cord. The spinal nerve is a bundle of afferent
and efferent axons which extends from the spinal cord. Located in the spinal nerve of the spinal
cord are axons of primary neurons. Primary neurons are the first neurons within a chain of three
used by the lateral spinothalamic pathway, the road to which pain stimuli are sent to the brain.
Despite most studies done on pain reception being completed with the use of animals and not
humans due to ethical issues, researchers are confident that the spinothalamic tract is the correct
pathway. This is because numerous studies have shown
that if this tract develops lesions, it will produce lasting
impairments of pain sensation, indicating to scientists
that this pathway is essential to pain reception (3).
After reaching the spinal nerve, the primary
neuron will then enter the posterior horn of the gray
matter in the spinal cord. Appearing as a butterfly
shape, the gray matter of the spinal cord is centrally
located within the structure. The axons of the primary
neurons will synapse with secondary neurons once
arriving at the posterior horn, followed by decussation
(5). Decussation is commonly referred to as “crossing
over” to the opposite side of the spinal cord, as seen in

Figure 7. Diagram of the
spinothalamic tract between the
spinal cord and the brain, as well as
decussation.
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Figure 7. The axons of these secondary neurons after decussation will travel to the white matter
tracts of the spinal cord, now able to relay ascending signals from the spinal cord through the
lateral spinothalamic tract. The secondary neurons before synapsing with the tertiary neurons
will ascend through the medulla oblongata, the pons, and the midbrain before arriving at the
thalamus. The thalamus is referred to frequently as the “gateway to the cortex.” The secondary
neurons will become tertiary neurons upon reaching the thalamus, which will then proceed to
transmit nerve signals to the primary somatosensory cortex on the right side of the brain (5). The
cortex is where the perception of pain will occur, and this perception of pain will always be
expressed on the opposite side of the brain where stimulus occurred.
After the ascending pathway causes perception of pain at the cortex, the descending
pathway will be used to create some form of motor response deemed necessary by the brain.
Depending on this created response, the brain will determine the motor pathway used, typically
either through the anterior or lateral funiculi of the spinal cord being either a direct or indirect
pathway. If a direct pathway is deemed necessary, there will
be conscious control by the individual for skeletal muscle
activation, whereas indirect activation will be subconscious.
Regardless of what the brain decides, two motor neurons —an
upper motor neuron and lower motor neuron — are present in
the descending motor pathway. This arrangement is seen in
Figure 8 to the left. The upper motor neuron consists of a cell
body located either in the cerebral cortex or a brainstem
nucleus. When stimulated, an axon of the upper motor neuron
Figure 8. Drawing of the
connection between lower
and upper motor neurons.

can either “directly synapse on a lower motor neuron, or an
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interneuron that ultimately synapses directly on a lower motor neuron” (5). The upper motor
neuron’s function is to either “excite or inhibit the activation of lower motor neurons” (5). Prior
to its excitatory or inhibitory activation, the lower motor neuron will be found either within the
anterior horn of the spinal cord or a brainstem cranial nerve nucleus. Activation of the lower
motor neuron will allow the traveling axon to exit the central nervous system and proceed
onward to the skeletal muscle that will then be innervated and produce movement. While
complex, acute pain has been widely studied and appears to have a repeatable norm for pain
perception. However, this is not the case when acute pain transitions to chronic.
Chronic Pain
One of the most challenging topics when discussing the physiology of pain is how
chronic pain differs from acute pain. In 2016, the Centers for Disease Control and Prevention
(CDC) reported that “an estimated 20.4% of U.S. adults had chronic pain and 8.0% of U.S.
adults had high-impact chronic pain,” (6) emphasizing the prevalence of this issue.
Unfortunately, science’s understanding of the underlying mechanisms involved with chronic
pain are for the most part unclear. One of the most studied concepts surrounding the differences
between chronic and acute pain, however, is called sensitization. Sensitization can be either
peripheral or central, referring to increased responsiveness or hypersensitivity of either
nociceptors or the nervous system as a whole.
Peripheral sensitization often occurs after a nerve or tissue injury to a localized area,
causing increased sensitivity of nociceptors and afferent nerve stimuli. As previously discussed,
pain from sensory receptors is normally the result of noxious stimuli acting on high threshold
nociceptors (7). In more general terms, typically when there is a noxious stimulus present, an
action potential will be generated, which will then lead to the activation of nociceptors and acute
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pain sensation. In accordance, when this noxious stimulus ends, sensory input to the nociceptors
will cease which should lead to a reduction in pain sensation. With peripheral sensitization,
however, this threshold for activation is reduced and membrane excitability is increased (7). This
difference between normal activation and cessation compared to what occurs in chronic pain
means that due to a lowered threshold for nociceptors, more action potentials will be created
from an influx of ions. This influx therefore causes an increase in action potentials, which will
not only promote a larger release of inflammatory mediators in this localized area that will attract
further immune cells but also increase pain sensation for the individual. As this sensation
continues over time, the individual will eventually transition from clinical acute pain to chronic
pain.
The second type of sensitization that can occur in the body is central sensitization.
Central sensitization occurs when the transmission of pain signals from the nervous system to the
spinal cord and brain persists for an extended period of time, causing potentially permanent
changes to the central nervous system. This phenomenon is frequently referred to as “pain
hypersensitivity” which is similar to the mechanism of peripheral sensitization as it is created
because of a reduced threshold for nociceptive activation. Additionally, central sensitization
creates an abnormal amplification of sensory signaling within the central nervous system (7).
Researchers have suggested that central sensitization likely stems from plasticity of the nervous
system, hypothesizing that “repeated noxious stimulation may lead to habituation or
sensitization” (8). Central sensitization is characterized as a surplus of synaptic inputs to
nociceptors to create greater receptivity, which in turn promotes frequent activity of the dorsal
horn neurons of the spinal cord. The abundance of additional work for these neurons has been
theorized to increase “perception of painful stimuli (hyperalgesia), [and] a perception of
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innocuous stimuli as painful (allodynia)” (8), as seen in Figure 9. This perception of harmless
stimuli as painful for chronic pain patients can
also expand to increases in pain responses that
are outside of the original injured area. Increased
perception is referred to as an expanded receptive
field, causing places of the body that have not
been exposed to harmful stimuli to react as if
they had been.
Once again, it is important to
recognize that while central and peripheral

Figure 9. Pain responses in normal individuals
compared to peripherally sensitized individuals.

sensitization have good scientific groundings, continuous research is being done on other
mechanisms for how acute pain transitions to chronic. Ranging from studies done on long term
potentiation of cellular memory traces in the dorsal horn of the spinal cord, to the effects of the
neurotransmitter glutamate on spinal sensory pathway, it is evident that the field of chronic pain
is ever growing and adapting (9, 10). Further research is necessary as there are far too many
instances of chronic pain that cannot be explained solely physiologically. According to Peter
O’Sullivan who has been recognized as one of the most prominent researchers in
musculoskeletal pain disorders, only a total of 5-10% of chronic back pain cases —the most
common form of chronic pain— have diagnoses (11). While disheartening, this fact
unfortunately emphasizes our current reality that there is only so much that science today knows
about chronic pain and the physiology behind it. This overall lack of understanding, however,
can potentially be overcome by how chronic pain is managed by its given field. As demonstrated
both through the extensive process of acute pain and the lack of understanding surrounding
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chronic pain, one can begin to recognize the importance of treating patients in a
multidimensional context as there is so much more that plays into pain perception than what is
on a scan or x-ray.
BIOLOGY
Sex
Now that the complexity of pain from a physiological lens has been examined, the three
components of the biopsychosocial model are going to be investigated. In the following sections,
numerous identity-based influences will outline some of the most significant impacts on one’s
experiences of pain. All of these included factors have extensive research, data, and writing that
demonstrate their impacts on a person’s perception of pain or their significance in healthcare, but
the specific purpose of this paper is to display their combined importance for a medical model
like the biopsychosocial method. Each factor included emphasizes why the use of the
multidisciplinary model is crucial. The greater the number of influences on a concept like pain,
the greater the need for a method like the biopsychosocial model which is multidimensional in
nature.
Beginning with biology, one of the most influential components that impacts one’s
experience of pain is their biological sex, because one’s sex can influence the individual’s
sensitivity to pain as well as their pain threshold and tolerance. Historically, Western culture has
stereotyped that the male sex can endure more pain than women, but as research continues, it
may not be that simple. For example, an intriguing study completed in 1990 by Fiene et al. found
that when exposing cisgender men and women to experimental heat stimuli, cisgender women
rated the stimuli as more intense than male subjects (12). In accordance with historical
stereotypes, cisgender men in this study were less sensitive to pain compared to cisgender
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women. However, researchers hypothesized that this finding likely has deeper physiological
grounding. Fiene et al. proposed that higher pain ratings in females reflect a difference in sensory
pain transmission, either at a peripheral or central level “compared to a difference in female
attitude or emotional response” (12). This statement is important, as it recognizes that there is a
social component to pain expression, but that there is also a biological piece that may differ
between men and women that needs to be explored further.
A second study that examined the differences in pain perception between sexes and
potential underlying mechanisms was completed in 2000 by Sheffield et al. Subjects in this study
were exposed to a series of thermal stimuli and were asked to rate the intensity and
unpleasantness of the pain via visual analogue scale. Participants also had their resting blood
pressure measured prior to testing. Interestingly enough, researchers in this study found two
major results, one being that cisgender women tended to rate the thermal stimuli as more
unpleasant and more intense than men, similar to the findings of Fiene et al., but in addition,
resting systolic blood pressure was significantly higher in cisgender men (13). Sheffield et al.’s
findings are supportive of Fiene et al.’s previous argument that differences in pain sensitivity
between sexes may be explained by physiological differences of cisgender men and women.
Sheffield et al. proposes that this difference may be influenced by “activation of
baroreceptor systems that engage in central nervous system pain regulation… [as] many studies
have demonstrated that activation of carotid sinus baroreceptors, mechanically or
pharmacologically, decreases pain responses in animals and pain sensitivity in humans” (13).
Ultimately, Sheffield argues that the differences in systolic blood pressure between cisgender
male and females “implies that physiologic mechanisms, including baroreceptor activation and
opioid activity, may underlie sex differences in pain perception” (13). The findings included
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above are necessary not only in unpacking the multidimensional nature of pain, but also in
acknowledging how intricate and individualized one’s biology is. Evident differences in
physiology between simple demographics like sex emphasize the need for a medical model that
recognizes that urban legends and stereotypes need to be reconsidered and assessed for bias.
Whereas a traditional provider may acknowledge that there are fundamental differences between
cisgender men and women, the biopsychosocial model prioritizes deeper analysis and
explanation as to why individuals experience pain uniquely.
Age
Age is another noteworthy influence on how one experiences pain, and believe it or not,
there is research that the best way to decrease one’s pain perception is to “get older.” As
interesting as it may sound, some of the most probing research on differences in pain perception
between age groups is how pain sensitivity is reduced in elderly populations 65 and older.
Attempting to understand how elderly individuals compare to younger populations regarding
pain is an essential question as an estimated 20% of the population will be over the age of 65 by
the year 2030 (14). This estimation emphasizes the relevance in corresponding fields of elderly
healthcare as well as the importance of integrating a method like the biopsychosocial model.
Recognizing the difference between pain perception of young adults and elderly
individuals is serious. In a systematic review and meta-analyses completed in 2017 by
Lautenbacher at al., researchers discovered that across multiple studies, pain thresholds increase
with age (15). Pain threshold is the time at which one first experiences pain from a given
stimulus, meaning that elderly people take longer to recognize a stimulus as painful. These
implications can be catastrophic for elderly individuals. Lautenbacher et al., additionally
concluded from the analyzed studies in 2017 that in elderly adults there is consistently dulled
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sensitivity for lower pain intensities of stimuli (15). These results imply that older populations
are therefore at an increased risk for severe injury because of a delayed awareness of initial pain
in many settings, highlighting the importance of a medical model which recognizes these
biological differences and performs assessment and treatment accordingly.
These differences between pain perception in the elderly have physiological grounding as
well. There is supporting evidence that exteroception, or the body’s examination of external
stimuli as a physical threat, is weakened with age (16). It is common for providers to discover
bruises or burns and find that elderly patients cannot recall when or where they occurred. Dulled
exteroception leaves elderly individuals at a higher risk for injury. A reduced awareness of
external stimuli in the elderly coincides with a decline of somatosensory functions including
temperature, touch, and vibration, emphasizing the obvious physiological complexities that
emerge over the aging process (17). Oftentimes when caring or treating elderly people, there are
certain precautions that providers take to avoid falls or confusion. However, it is apparent that
there are numerous other biological risks and influences that affect an elderly individual’s
experience of pain that require consideration as well.
Elderly patients are one of the most difficult populations for medical treatment. Not only
do age-related physiological changes provide an issue with pain management strategies, but
differences in social standards across generations are also frequently a struggle for those
involved in elderly care. Discussed in the article Pain in the Older Adult, written by Yvonne
D’Arcy, the primary problem with elderly individuals who can self-report symptoms is their
infrequency to inform providers of increased levels of pain (18). Reluctancy among the elderly
population to report pain is often due to several factors, including patients thinking that pain is a
“normal part of aging;” the idea that they do not want to be an inconvenience for others; and/or
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the fear “that if they acknowledge their pain, it will result in costly tests or hospitalization” (18).
Admission of pain can be especially difficult for elderly patients with cancer, as they often fear
that increased pain may be a result of a worsening of their condition.
This additional challenge for healthcare providers to treat elderly patients’ pain
effectively is particularly difficult if the individual is not able to self-report. Occurring oftentimes
when a patient is cognitively impaired, has a language barrier, or is nonverbal, additional time
must be spent with these individuals to monitor nonverbal indicators of pain such as facial
grimacing, bracing, excessive touching, or rubbing (18). It is clear that elderly populations
present a unique challenge for healthcare professionals. There is both a biological component to
consider when assessing and treating pain, but also social differences that may be difficult to
work around. This struggle comes back to the notion that pain is an extension of one’s identity.
While age may not impact one’s perception of pain at 18, this is vastly different from someone
who is nearing their 70’s.
Based on these findings, the importance of the biopsychosocial model cannot be
overstated. In the case of elderly people, individualized care is necessary to consider the
numerous influences on one’s experience of pain. With the aid of the biopsychosocial model,
providers are better equipped to understand why a patient may be reluctant to express their true
pain rating, or why they have bruises on their arm without an explanation, based both on
physiological, cognitive, and social differences. By noticing details and taking the time to
provide empathy through this process, the biopsychosocial model promotes purposeful care to
treat symptoms or discomfort that may have gone unnoticed otherwise.
The biopsychosocial model prioritizes complete assessment as well as continuous
communication. In the case of elderly populations, a frequent concern is that they feel passive in
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their treatment or recovery process. While cognition and physical ability may be slower than in
younger years, it is still equally important for these patients to feel that they are an active
participant in their progress going forward. Ideally, by making elderly patients feel engaged in
their recovery, there will be less reluctance for self-reporting or following rehabilitation
protocols. The biopsychosocial model accounts not only for the differences which make up one’s
experience of pain, but additionally prioritizes communication to promote empathy and
compassion for older individuals.
PSYCHOLOGY
Coping Mechanisms
Alongside biology, psychology plays a significant role in the way one perceives pain.
How one copes with present pain, how one remembers past experiences of pain, as well as how
one looks to the future about their diagnosis of pain, all significantly influence an individual’s
experience. One’s personal psychology impacts an outcome of pain largely because the brain is
not only the organ that decides the way one physically perceives and processes pain, as discussed
in the “Physiology” section (p. 14), but also the part of the body which chooses how an
individual responds emotionally.
One specific avenue which holds great significance for how one emotionally responds to
pain, either positively or negatively, is the individual’s upbringing or attitudes they acquired in
childhood. Social and parental reinforcement influence not only our personalities and individual
characteristics, but also our outlook towards specific situations. Coping mechanisms are no
different. These strategies are impacted by both our genotype, which is our genetic makeup
created by both mother and father, as well as our environment. For example, studies have shown
that parents whose behaviors attempt to overwhelm their children with attention surrounding
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their pain is correlated with greater levels of disability and pain, as well as maladaptive coping
on behalf of the child (19). While supportive parental behavior is necessary, too much can
actually be detrimental because children in these scenarios do not learn key tools for how to
manage their pain.
How one is taught to cope with pain at an early age is likely one of the key experiences
that will shape future encounters. If parents reinforce or reward a child when focusing on their
pain, this will likely lead to the individual citing increased levels of pain for extended periods of
time. However, the window for shaping an individual’s strategies for dealing with pain does not
necessarily have to end in childhood. While one’s genotype and the corresponding genetic
tendencies cannot be altered, the environment, as well as supporting individuals in that
environment, can. This opportunity is where healthcare providers in many settings can assist and
aid patients in both physical and emotional recovery. Introducing patients to various strategies or
methodologies can prevent individuals from entering cycles of fear or worry surrounding their
pain, as well as teach more effective coping mechanisms. Much of the discussion for how
patients can learn better coping strategies comes from avoiding what is known as “pain
catastrophizing.”
A simple definition of pain catastrophizing is one’s tendency to “magnify the threat value
of pain stimulus and to feel helpless in the context of pain” (20). Pain catastrophizing has been a
significant source of discussion in clinical and experimental settings, as it is currently considered
to be one of the most important psychological correlates with chronic pain and pain-related
disability. Depending on how one responds to pain either by catastrophizing or with a sense of
control has an enormous impact on one’s ability to recover or find relief from their pain, as
demonstrated by Figure 10. As discussed by Bergbom et al., there is currently a wide range of
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studies which have shown that “pain
catastrophizing, fear of movement or
reinjury, and general emotional distress
(e.g., depressed mood and anxiety) are
related to pain and disability… [and]
changes in pain catastrophizing and fear of
movement or reinjury are predictive of
treatment outcomes” (21). These findings

Figure 10. A diagram of the cyclical nature of
pain of someone who is pain catastrophizing.

are especially true for individuals with
chronic pain, with Severeijs et al. discovering that pain catastrophizing “significantly
contribut[ed] to the variance of pain intensity, pain-related disability, and psychological distress”
in experimental subjects (22). It is evident that the way one copes with their pain will have an
impact on their pain management process; therefore, avoiding or working through pain
catastrophizing is important.
Like any mental abnormality or deviation, pain catastrophizing can be difficult for a
person to overcome by themselves. This challenge is largely because pain can become
overwhelming or debilitating for an individual at an extremely fast rate. For most able-bodied
individuals, one’s physical body is arguably one of the few things that we have almost complete
control over. While blinking, sneezing, and muscle spasms are mere outliers that may fall out of
our conscious control, most of our actions are initiated with our consent. Pain is not. When pain
arises for some, it begins to feel like their body is being taken out of their own hands. It is
particularly easy for individuals to feel helpless at that point, with patients often citing that their
pain is consuming their lives. If a patient feels like their pain is uncontrollable or its duration is
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undefined, this can lead to pain catastrophizing in addition to a decrease in quality of life.
Individuals who display pain catastrophizing behavior often require a provider’s assistance in
moving forward in their pain management process, emphasizing a model which treats an
individual both physically and mentally.
Providers within fields of pain management who integrate elements of the
biopsychosocial model are more likely to avoid pain catastrophizing in their patients if the model
is implemented effectively. This begins at the core of the biopsychosocial model: positive
communication. As mentioned in the “Significance” section (p. 8), one of the most notable traits
of the physical therapist who worked with me during my shoulder rehabilitation was his
positivity and optimism. With my physical therapist Mike, no feat was too small, and no fear or
concern was too insignificant. One of my most memorable moments with Mike was a couple of
weeks after surgery when we performed a range of motion movement together. I was instructed
to externally rotate my shoulder with his assistance. During the movement, I quickly became
aware of how much range of motion I had lost. While it was not explicitly painful as I was told
to stop early in the stretch, I remember being scared that something was wrong, and suddenly
overwhelmed that the pain might persist longer than I initially expected.
Mike, who embraced the biopsychosocial model, communicated with me throughout the
entire process as well as the following days with reassurance and positivity. He encouraged me
that what I was able to do at that time was normal and up to standard. If Mike had any doubts, he
never showed them. He provided support and confidence in my most fearful moments, making
me feel safe, and not at all helpless. In my case, it was much easier to feel positive about my
rehabilitation when there was someone who exuded confidence in his action and emotions,

Pain is Personal 33
eliminating any potential catastrophizing at its source. Mike reassured me that while my pain
was valid, it should not be a significant source for lasting concern.
Pain catastrophizing is certainly different for each individual but utilizing the
biopsychosocial model may separate exceptional care from the adequate. By prioritizing
assessment of both the body and the mind providers who integrate this approach will be better
able to identify how their patient may be struggling emotionally as well as utilize tools to help
accordingly. Multidimensional assessment and treatment with the biopsychosocial model are
essential, and so is the way providers communicate with their patients. Most people assume that
positivity is a benefit to general life experiences, and pain is no different. Stated by Sturgeon et
al., there is evidence that positive emotions “aid in psychological recovery after stress [as well
as] buffer individual reactivity to pain through reductions in the occurrence of pain
catastrophizing” (23). These positive emotions must begin with the provider, as individuals who
are experiencing the catastrophizing firsthand likely will not be able to generate optimism
entirely on their own. It is also important to note perceived social support has been found as a
significant correlate with one’s ability to cope with pain (23). Both discoveries reinforce how
crucial positive communication is between patient and provider. By integrating the
biopsychosocial model providers will be more in tune to see when their patient requires
additional emotional support, hopefully averting any feelings of helplessness which will only
hurt physical progress.
Evidently, positivity is essential in all fields of healthcare. However, it is important to
also discuss situations of chronic pain in which optimism will only extend so far. Today, there
are many people worldwide whose chronic pain has extended longer than five, ten, even thirty
years. With these individuals, positivity is not the only response a provider can, or should,
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supply. Pain acceptance in these cases is necessary. Rather than avoid the reality that the
individual has experienced pain for an extensive amount of time and there is no end in sight, it is
much more impactful for a provider to encourage acceptance on behalf of the patient’s pain and
pursue potential strategies going forward to mitigate symptoms. Feelings of pain acceptance
have been shown to predict greater levels of physical functioning and physical activity as well as
lower levels of psychological distress for individuals (23). Prioritizing pain acceptance as a
coping strategy can be effective and create long term benefits for individuals with chronic pain,
as the conversation moves from unlikely solutions to manageable strategies. Similar to a provider
adjusting levels of optimism based on the individual’s situation and specific needs, being honest
about diagnoses, outcomes, and care plans can be just as crucial in many situations. It is much
more important for these individuals to recognize the benefits of pain acceptance and work with
their provider for feasible strategies going forward instead of being told to generate unfitting
optimism. This recognition of reality and hopefully the resulting upward movement can only
occur if there are open lines of communication between patient and provider, a clear integration
of the biopsychosocial model.
Whether it is positivity, honesty, or acceptance-based coping strategies utilized by a
patient, the provider influences these decisions. A patient can only be as hopeful about their
recovery as their provider is, or as honest about their chronic pain plan as well. This fluctuation
based on the individual and their specific situation places significant emphasis on the
biopsychosocial model as it prioritizes “whole-person” evaluation, diagnosis, and treatment.
Multidimensional care coupled with the biopsyschosocial’s strong component of communication
is critical for patients undergoing stress from their experiences of pain and attempting to move
forward in their lives.
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Depression, Suicide, and Chronic Pain
The awareness of potential catastrophizing behavior among patients is crucial for those
within fields of pain management, as is recognizing symptoms of depression and risk of suicide.
Depression has been clinically described as a mood disorder which causes persistent feelings of
sadness that can affect how one feels, thinks, and behaves (24). As mentioned previously, pain is
a source of suffering, and for many, its symptoms frequently have no end in sight. Pain is
deemed chronic when it has been persistent or intermittent for longer than three months, which is
a significant amount of time for individuals to endure consistent discomfort. Depression is
unfortunately significantly correlated with
chronic pain. In a 2003 literature review, Bair et
al. found that depression was present in 5% to
85% of individuals citing pain, with results
dependent on the study setting (25). Recent
studies have proposed that this substantial
overlap of physical and emotional pain may
have origins in brain structure and function.
Figure 11. Cycles of pain and depression.

Hooley et al. in 2014 found that both forms of

pain, physical and psychological/ emotional, are associated with activity in the anterior insula
and the anterior cingulate cortex. The anterior insula of the brain represents the sum of bodily
sensations and the anterior cingulate combines these sensations with other information (26).
Overlap in these structures for both physical pain and emotional pain indicates that these types of
pain are often deeply connected.
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When specifically discussing depression and pain, it has been additionally discovered that
their relationship may be causative as well. Negative experiences of pain impact depressive
outcomes, and symptoms of depression also impact pain treatment outcomes. There have been
studies completed that have also found that chronic pain alongside depression appeared to be
additive with increased number of medical visits and higher health care costs (25). In addition to
the discomfort and feelings of helplessness, these side effects reinforce internalized feelings that
there is no reason for hope, leading individuals further away from potential relief. Researchers
across studies have concluded that the combination of pain and depression is associated with
worse clinical outcomes and pain management, indicating that there is a desperate need for
professionals to help these patients physically and emotionally.
While extremely disheartening, persistent, and unmanageable chronic pain is also a
significant risk factor for suicide. Statistics cited by Hassett et al., reveal that patients with
chronic pain have been found to be five times more likely to experience suicidal ideation, and
that death risk by suicide in people experiencing chronic pain is at least doubled compared to
patients with acute pain (27). Much of this risk for suicide is based on factors that are unique to
the individual, furthering the importance of a model which treats a patient comprehensively.
More complete evaluation can include considering family history, personal history, substance
abuse, and specific pain characteristics. Not only do chronic pain diagnoses significantly increase
one’s risk of suicide, but so does specific pain location. For example, many studies have
suggested that back pain is associated with increased risk for suicide, while neuropathic pain is
not (27). This finding highlights that a patient’s pain is much more than a single diagnosis; it can
actually have different implications not only from a personal perspective, but also a physical one.
Between findings that in the United States in 2020 men died by suicide 3.88x more than women
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with the highest rate in middle-aged white men, as well as the risks involved with certain pain
diagnoses, the awareness of specific characteristics and demographics using the biopsychosocial
model among patients is critical (28).
The need for medical professionals to screen and assess patients for potential symptoms
of depression or suicidal ideations is clearly a significant issue. Oftentimes, “screening” is
associated with more formal psychological evaluation, which requires more significant training
or credentials. However, this does not have to always be the case. If providers implement a
biopsychosocial approach, open communication from the beginning of treatment and reoccurring
through practice can be highly effective. Introductory questions can include “have you been
having any feelings of hopelessness?;”
“how have you been managing the stress
of your diagnosis?;” or “has your pain
been overwhelming to the point of
impacting your mental health?” These
questions offer open lines of
communication which could spur further
inquiries if the patient expresses any
alarming feelings or emotions. In that
case, the provider should be prepared to
offer resources that can encourage
patients to connect with mental health
professionals that offer more extensive
treatment, while also continuing to
Figure 12. Patient Health Questionnaire (PHQ-9).
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discuss how living with chronic pain has influenced their lives and well-being. There are also
valuable resources that providers can utilize such as questionnaires, surveys, or scales that offer
patients the ability to voice their emotions without verbalizing them, which is often a challenge
for individuals coming to terms with these feelings in the first place. One of the most popular
surveys used today is the Patient Health Questionnaire (PHQ-9), which is exhibited in Figure 12
on the previous page.
It is important to note that while these correlates of pain with depression and suicide are
evident, numbers of completed suicide are still quite low. However, the consequences are fatal
for the individual and devastating for families or loved ones, emphasizing why providers need to
broaden their approaches to reduce the likelihood of depression and suicide. By taking effective
precautions like assessing risk factors early on as well as utilizing additional diagnostic tools, the
biopsychosocial approach has the potential to interrupt the cycle of negative emotions and
chronic pain. The biopsychosocial model is built on so much more than physical evaluation and
treatment; it prioritizes patient overall well-being and quality of life. These components are
satisfied only with both physical and psychological health.
SOCIAL
Ability/Disability
The final components of the tripart biopsychosocial Venn diagram are social factors. By
definition, social factors are things that directly influence our access to quality of life. One
significant social factor, which could also fall under biology, is an individual’s physical ability or
disability. An individual's ability or disability plays a significant role in personalized pain
experience and is essential to understand when examining the multidimensional nature of pain.
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Of the world’s population in 2020, 2% to 3% of all people had an intellectual disability,
cerebral palsy, or autism, which is a total of approximately 200 million people (29). However,
research surrounding individuals with disabilities regarding pain sensitivity is somewhat scarce
(29). This is due to a variety of factors. This lack of research could stem from outdated beliefs
surrounding the notion that people with disabilities have elevated pain thresholds or greater pain
tolerance, as well as the difficulty to study this part of the population to prevent confusion or fear
on behalf of the individual. Contrary to previous beliefs, Barney et. al in their 2009 article found
that individuals with IDD (intellectual disability and other disabilities) may in certain
circumstances actually be more sensitive to painful stimuli and are also more likely to experience
chronic pain compared to their peers (29). Not only do these findings discredit previous
beliefs/stereotypes about individuals with IDD, but it also highlights the importance of validating
expressions of pain from those with disabilities. This awareness of pain sensitivity for those who
are disabled should additionally be recognized in children who have IDD. A 2009 review article
by Breau et al. found that in a community sample of 101 children, 35% of the population with a
moderate to profound IDD had pain each week. The average time this group spent in pain per
week was 9 to 10 hours, emphasizing the significant levels of chronic or persistent pain in this
cohort (30). Both studies reveal the frequency at which people with IDD experience pain,
highlighting that multidimensional assessment and treatment is necessary for significant parts of
the population. Not only should these statistics be carefully considered by those within the
healthcare profession but also for society as a whole.
Another principal element that needs to be deliberated over in reference to pain
management for individuals with IDD is self-reporting. For those who are able-bodied, the
ability to communicate pain is a task that oftentimes is taken for granted. Whether it be going to
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a doctor’s appointment, being treated by an athletic trainer in a sporting event, or asked about
pain levels by an EMT, the ability to communicate one’s pain levels for able-bodied individuals
is quite apparently a privilege. Today, self-reporting is the most common pain measurement tool
used in healthcare, as it provides autonomy for the individual to express what they are feeling at
that moment. For individuals with IDD, however, this ability to self-report may be limited or
absent altogether depending on the severity of the specific condition (29). This means that
healthcare providers need to be
especially aware of other methods
of communication that can be
exhibited by individuals with IDD,
most frequently found in the forms

Figure 13. Wong-Baker FACES pain rating scale.

of facial or bodily responses. Healthcare providers or family members may find communication
to be easier using non-verbal tools as well. This can include pain scales such as the Wong-Baker
FACES scale as seen in Figure 12 above. The Wong-Baker FACES scale is frequently referred
to as “the gold standard” for pain-rating scales, as it can be used across various ages, cultures, or
languages. Disability is one of the numerous factors that can influence the relativity of pain, both
in physical experience as well as the current gap in communication.
To account for this gap, affirmations that a provider believes and empathizes with an IDD
individual expressing pain is critical. Historically, healthcare providers have disregarded or
discredited the experiences of individuals with IDD (31). It is common for individuals with IDD
who have an aid or family member present to be looked over when in discussion with their
provider, even though they are the individual experiencing said pain. In an attempt to combat
this, pieces of the biopsychosocial approach can be integrated, beginning with creating a sense of
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trust between patient and provider. For a patient to feel legitimized, it is essential that if a patient
rates their pain at a certain intensity for them to feel like their provider believes and empathizes
with their rating. As discussed in a 2018 online article by John Hopkins Nursing, it is never
acceptable for a provider to exhibit doubt on behalf of the patient, as it is the provider’s job to
treat the symptoms cited by the individual (32). The biopsychosocial model through
comprehensive assessment and treatment recognizes that every individual no matter their
background, condition, or ability status, is treated as a person first and foremost, each of whom is
deserving of respect and empathy. By prioritizing check-ins and constant communication, the
biopsychosocial’s emphasis on relationship-centered care allows each individual to feel safe and
comfortable, hopefully generating faster progress towards their goals.
Race and Ethnicity’s Impact on Pain in America
Proceeding with the discussion surrounding social factors that can influence one’s
experience of pain, one of the most widely studied, researched, and published topics today within
healthcare, and specifically fields of pain management, is racial and ethnic disparities in
America. This discussion has significant historical roots with mistreatment of different races and
ethnicities dating back to the beginning of Western medicine1. Fields of healthcare going
forward, specifically the United States, must be committed to reform, as there is a significant
need for improvement in reference to relationship-based care between patient and provider. This
can begin with integrating a model which understands differences of pain perception based on
identity-related factors, specifically, the biopsychosocial model.
1

For more insight on this topic that is beyond the scope of this paper, see: An American Health Dilemma: A Medical
History of African Americans and the Problem of Race: Beginnings to 1900 by Michael Byrd and Linda A. Clayton.
(2000).
Medical Apartheid: The Dark History of Medical Experimentation on Black Americans from Colonial Times to the
Present by Harriet A. Washington. (2007).
Black and Blue: The Origins and Consequences of Medical Racism by John Hoberman. (2012).

Pain is Personal 42
Over the past decade, an abundance of literature has been put forth to analyze racial and
ethnic disparities regarding pain management strategies, and it has become clear that these
differences in markers and treatment of pain vary significantly across races and ethnicity. A 2017
meta-analysis by Kim et al. found that overall African Americans, Asians, and Hispanics
reported higher pain sensitivity compared to Non-Hispanic Whites, specifically lower pain
tolerance, higher pain ratings, and greater temporal summation of pain (33). These significant
findings hold drastic implications in fields of pain management. Due to various ethnicities
having different experiences of pain, there is a need for more individualized care from providers
that is not solely focused on physical characteristics like skin tone. Unlike the circulating
hypotheses of age and sex having deeper physiological explanations for differences in pain
tolerance and sensitivity, Kim et al. notes that currently “there is no consensus regarding the
underlying mechanisms to explain the racial/ethnic group differences in clinical pain” (33). This
lack of understanding as to why racial/ethnic differences exist biologically stresses that
healthcare providers need to believe and trust their patient’s self-report of pain when
implementing pain management programs.
In addition to disparities in perception and sensation of pain between races and
ethnicities, pain assessment and management strategies also exhibit jarring discrepancies. As
mentioned above, one of the most fundamental pieces for pain assessment on behalf of the
patient is the ability to report pain. For effective treatment plans to be created based on
communication between patient and provider, there must be a level of honesty from the patient
when expressing their levels of pain appropriately. In a 2001 and 2002 analysis of data from the
National Epidemiologic Survey of Alcohol and Related Conditions, a representative sample of
43,093 United States residents that were 18 years and older found that African Americans were
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1.40 and Latinx folks 1.25 times more likely than non-Latinx whites to report pain in the past 4
weeks (34). These findings imply that, if anything, ethnicities that are non-Latinx white report
their pain more often to their providers than the latter, which should ideally help their providers
in understanding their pain levels and offer pain management strategies accordingly.
Unfortunately, honest reporting of pain is especially necessary for African Americans, as
there appears to be a gap in correct estimation of pain from providers, according to a 2007 study
conducted by Staton et al. in the United States. Researchers found that when investigating
primary care practices physicians underestimated the pain scores of African American patients
by greater than 2 points on an 11-point numeric pain rating scale 47% of the time versus 33.5%
for non-African Americans. In addition, pain ratings for non-African Americans were twice as
likely to be overestimated by the physician compared to African Americans (35). These shocking
findings that African Americans more frequently are estimated to be experiencing less pain not
only emphasizes the need for continued self-reporting to advocate for their experience, but also
highlights a current substantial bias in pain assessment among physicians. Argument for the
integration of the biopsychosocial model is strengthened in this context as it features an emphasis
on the overall patient experience of pain and not just a provider’s initial assumptions.
When examining pain mitigation strategies after initial evaluation, there is also
significant bias among healthcare providers. Unfortunately, this bias ranges from post-operative
care, immediate/emergency care, as well primary care, regarding specific pain management
strategies (36). Mossey’s 2011 journal article reveals that after extensive literature review
regardless of study design, surgical procedure investigated, or population age, whites received
higher doses or dosages more adequate to their pain level of opioid analgesics than African
Americans, non-Hispanic whites, or Asian Americans (36). Not only were white patients given
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higher doses of medication post-surgery, but Staton et al. additionally cited an article
surrounding long term care where chronic pain patients from 12 primary care practices found
that “whites were 2.67 times more likely than African Americans to be using opioids for chronic
pain” (37). Not only is there an obvious discrepancy in assessment of pain for various races and
ethnicities, but also there is glaring evidence that pain treatment strategies are susceptible to bias.
This is not out of adequate concern for misuse on behalf of African Americans either. Mossey’s
2011 study found that African Americans and Latinx individuals are actually less likely to
misuse prescription opioids and the overall rate of drug-related deaths was highest among nonLatinx white people (36).
While bias cannot ever be entirely eliminated, the biopsychosocial model offers a method
to work through these factors which shape one’s experience of pain, which in the end will ideally
foster multidimensional healing. The biopsychosocial approach may offer a more effective
system for combating racial discrepancies as it prioritizes patient and provider communication,
which is more likely to eliminate bias of assessment if the provider is able to understand the
concerns of the patient and act accordingly. Rather than assuming pain based on physical
characteristics alone, the biopsychosocial model integrates care which assesses all parts of the
patient, not just the components which the physician deems necessary in a short amount of time.
With the model’s promotion of time allotted to understanding a patient’s worries, stressors, or
situation, this communication may create a more honest and open conversation for both parties,
allowing the patient to receive the care and outcome that they desire.
Socioeconomic Status
When discussing how ethnic and racial differences can impact one’s experience of pain,
it is necessary that socioeconomic status (SES) is included in this conversation as well. SES is
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often characterized by one’s social standing or class, which is frequently measured through the
combination of education, income, and occupation. Recently, racial differences in medicine have
been connected to SES, but neither classification can entirely account for the other. Examining
how SES alongside ethnicity/ race can impact pain experience and personal health is necessary
as we begin to emphasize the importance of using a biopsychosocial model to allow for more
complete assessment of an individual.
This discourse has highlighted jarring evidence that chronic pain affects millions of
people every year. This is one area of study that SES unfortunately appears to correlate with
heavily. As discussed in Green and Hart-Johnson’s 2011 study, research has shown that an
increased neighborhood SES is associated with decreased negative chronic pain outcomes for
older blacks and whites (38). These findings suggest that the prevalence of chronic pain is
associated with one’s SES, as well as their race. Further confirmed in a 2019 article by Mills et
al., researchers discovered that the frequency of chronic pain is inversely related to
socioeconomic factors. Mills et al. specifically found that those who are socioeconomically
deprived are more likely to experience chronic pain than people from more affluent areas as well
as experience more severe pain and a greater level of pain-related disability (39). Ultimately, this
article highlighted that individuals who demographically have lower levels of education or
income are more at risk to experience chronic pain than those who are characterized by higher
SES (39). The discovery that chronic pain impacts social classes differently has significant
implications. Not only do various races more frequently experience pain and at a greater
intensity, but SES is also correlated with increased frequency of chronic pain.
It is important to note that much of the research surrounding pain conditions and
differences between SES investigates chronic pain compared to acute pain. The relationship
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between experimental pain and SES has been researched to some extent but nowhere near the
correlation of chronic pain and SES. This difference is likely because SES has a significant effect
on chronic stress and therefore chronic pain, compared to acute pain sensation/sensitivity.
Studies have shown that the location of one’s home, frequently an indicator of their SES, have
been correlated with what is known as allostatic load, which is a biological marker of “wear and
tear” that precedes chronic illnesses. In an article completed in 2018 by Ribeiro et al., researchers
found that in twelve different studies there was a significant association between neighborhood
deprivation and allostatic load (40). Unfortunately, this discovery displays the connection
between the stressors associated with living in a more impoverished neighborhood and one’s risk
of chronic pain and illness.
The results included in the analysis above have implications for the integration of the
biopsychosocial model. In almost every form of healthcare, one’s address is included in their
biographical information, alongside insurance provider, marital status, sex, and age. Just like
how the biopsychosocial model incorporates the analysis of various factors and demographics
that influence one’s experience of pain, the awareness of a patient’s geographical location could
also be of significance. Some suggest that this investigation could be a key component for
assessment of a patient surrounding clinical pain, as it provides insight into their home life,
potential stressors, or even quality of life.
However, the awareness of one’s assumed home life could unfortunately be problematic
in some cases. The potential investigation of where someone currently lives could not only be an
invasion of privacy, but also a false representation of their SES or environmental stressors. For
example, someone could list their apartment as a primary residence, but could more often be
living with a significant other in a different geographical location. This would provide a false
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sense of understanding to that person’s home life, or their perceived SES. There is also the
possibility that someone marks themselves as living in a lower socioeconomic status
neighborhood, but actually resides in one of the wealthier homes or apartments within that area.
The awareness of one’s address does not always tell the whole story.
In an attempt to incorporate the understanding of one’s home life and the potential risk
factors for various pain-related conditions, there may be more effective solutions using the
biopsychosocial model. The provider may be better served to inquire about how the patient feels
in their current living arrangement and if they feel their home life is currently safe. This inquiry
prioritizes the patient’s assessment of their home life compared to any biased observation on
behalf of the provider. The provider may also ask if there is anything explicitly stressful about
their current living situation and if it is directly impacting their pain intensity or associated
symptoms. Purposeful investigation could help the provider better understand external factors
which could be influencing the patient’s all-around pain experience. As exhibited above, SES
quite apparently plays a significant role in one’s experience of pain-related conditions; however,
it is important that when incorporating the biopsychosocial model providers must allow the
patient to express their current situation instead of jumping to conclusions, further emphasizing a
patient-led relationship.
THE SOLUTION
Proposal and Popularity
As mentioned previously, while the majority of this paper has focused on the application
of the biopsychosocial model in the specific context of pain, it is important to note that in 1977
George Engel’s purpose of the biopsychosocial model proposal was to create a methodological
bridge between the biomedical model. In the original proposal pictured in Figure 13 below, The
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Need for a New Medical Model: A Challenge for Biomedicine, Engel outlined that the principles
of the biopsychosocial model were built on “the biological, psychological and social dimensions
of the person's life and the perception that the person suffers as a whole and not as isolated
organs” (41). This notion expanded on the traditional biomedical model which alternatively
endorsed a more mechanistic approach,
assuming that any symptoms cited by a
patient are relative to tissue pathology.
Similar to the biomedical model, the
biopsychosocial model prioritized the
biology and physiology behind a disease,
but it also integrated the psychological

Figure 14. Original document by George Engel
submitted in 1977.

and social parts of a patient. By bridging the two models, Engel proposed that a more
comprehensive assessment and treatment of an individual allowed health care professionals to be
“able to evaluate all the factors contributing to illness, whilst recognizing some factors as more
important than others” (42). The emphasis that some factors may hold greater importance
compared to others draws a significant similarity to the identity wheel mentioned in the
beginning of this dissertation.
Whereas the biomedical model supported a unidimensional approach to treatment of an
ailment or disease, Engel suggested that medicine needs to integrate a multidisciplinary view of a
patient to understand the true nature of the ailment, as it can be hidden or lack clarity if one is
only looking at the anatomy. Today, the biopsychosocial model asserts that tissue damage alone,
or lack thereof, cannot predict if someone has the capacity to recover from a traumatic
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automobile accident or feel safe in their own skin after a stroke, for example. The biomedical
model which continues to be based primarily on pathology will not notice these very real
dilemmas. Predicaments such as these
emphasize the importance of
integrating a model which is
comprehensive for a patient.
Multidimensional examination is
essential in fields of medicine, hence
Figure 15. Visual comparison of Biomedical vs
Biopsychosocial Models.

why the biopsychosocial model can
be applied to more than just illness or

disease. Ranging from psychiatry to social work, rehabilitation, clinical psychology, primary
care, behavioral medicine, athletic training, and of course pain management, the application of
the biopsychosocial model is seemingly endless.
In addition to a more fully multidimensional assessment, another significant piece one
must mention was Engel’s proposal for the integration of empathy in medical settings. Engel
believed that “to understand and respond adequately to patients’ suffering—and to give them a
sense of being understood—clinicians must attend simultaneously to the biological,
psychological, and social dimensions of illness” (43). While the medical field today is
stereotyped as cold and aloof, the biopsychosocial model prioritizes compassion and the power
of a patient and provider relationship. The biopsychosocial model proposes that there are two
jobs of a clinician, one being the biomedical diagnoses, and the second, “giving the patient space
to articulate his or her concerns [as well as uncover] the patient’s expectations” (43). Emphasis
on communication and the ability for a provider to imagine themselves in their patient’s shoes
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stems from the understanding that every individual is unique, along with their circumstances and
experiences. Having both the provider and patient working towards an agreed upon goal gives
the patient autonomy over their body as well as their path to recovery, eliminating the feeling
that they are a bystander of their own experience. This synchronicity that Engel envisioned
creates more efficient and effective results for both patient and provider. Communication,
empathy, multifaceted awareness, and problem solving are the pillars of the biopsychosocial
model, together supporting the team of patient and clinician.
CONCLUSIONS
Final Thoughts
With a more concrete understanding of the origins of the biopsychosocial model, one can
now see how it is an ideal approach for fields of pain management. This discourse has
consistently exhibited that pain is relative in nature. Revealing how age and sex can influence
pain sensitivity, that our personal coping mechanisms impact our ability to recover from painful
experiences, as well as how ethnicity and socioeconomic status impact one’s resources to pain
management, this paper allows one to say confidently that pain is multidimensional and
completely reflective of the individual and their identity. In the case of age, for instance, the
application of the biopsychosocial model is effective because it creates awareness of particular
challenges that the individual may be experiencing. Not only are elderly individuals more at risk
for tissue damage due to their decrease in exteroception, as the biomedical model would
highlight, but additionally they are less likely to disclose information about their pain out of fear
(Magoon, 16, 18). This awareness is something that only those looking at the entire individual
will be able to recognize. This information is not in the person’s chart or x-ray, but it is equally
important to consider. Similarly with understanding ethnicity and its effects on pain in America,
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the biomedical model would consider that Black individuals are more sensitive to pain but may
not recognize that Black individuals also receive opioids at an alarmingly lower rate for similar
expression of pain (Magoon, 33, 36). Thinking about factors such as these requires a greater
understanding of the entire picture that makes up a patient, which is the very thing that the
biopsychosocial model prioritizes.
Accounting for the variety of influences that impact pain as well as promoting empathy is
what makes the biopsychosocial model so effective. Like any disease or ailment, pain is a source
of suffering. Therefore, a model which highlights the importance of working through this
suffering together as a team is something that differentiates the biopsychosocial model from the
biomedical model, which is especially necessary in cases of chronic pain. As mentioned
previously, the majority of individuals experiencing chronic pain do not have solid diagnoses,
meaning that there is no tissue of bone pathology. Seeing that this is what the biomedical model
is built on, the need for the biopsychosocial model is that much more important. Many patients
when they are told their pain is not diagnosable often feel like their medical provider does not
believe them or empathize with their experience. The biopsychosocial model recognizes that not
all ailments have purely physiological grounding and, in accordance, prioritizes that providers
may have to look at different avenues to work with their patients, as well as relay their belief of
the patient and their concerns. The biopsychosocial model recognizes that sources of pain come
from all places, but each is valid and should be treated with compassion.
Despite the described benefits of the biopsychosocial model, it is important to note that
the biomedical model is still the dominating “model of illness” today for most Western fields of
medicine, as noted by Farre and Rapley (42). A suspected reason for the greater use of the
biomedical model today is the difference in time of existence compared to the biopsychosocial
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model. Whereas the biomedical model was created in the mid-19th century by physicians, the
biopsychosocial model has been around for less than 50 years. Much of the critique of the
biopsychosocial model also stands on the argument that the “model is too time-consuming and
inefficient to be applicable for individual patients in practice” (42). Some believe that the
biopsychosocial model cannot be realistically implemented into modern medicine because it
takes too much time in practice or does not initially provide enough guidance as to how it can be
integrated.
The first critique stating that the biopsychosocial model “takes too long” is something
that needs to be addressed. From a realistic perspective, medical fields undoubtedly are always
overwhelmed. Each year, records are broken by the number of people that visit the hospital, the
doctor, or other specializations of medicine (44). These trends do not appear to be changing in
the near future. Therefore, it is not an acceptable excuse anymore that providers are
overwhelmed and need to be cut some “communicative slack.” It should no longer be acceptable
for patients to feel like their complete experience of illness, disease, or pain was not given the
proper amount of time to be assessed or heard from their provider. This norm has gone on far too
long.
A counter argument that may arise is that fields of emergency or surgical medicine,
which are extremely fast-paced departments, do not have the ability to implement a method like
the biopsychosocial model. This claim is valid. In specific departments where urgent solutions
are necessary, the biopsychosocial model likely cannot be applied, demonstrating that while its
applicability extends significantly, it may not be a perfect fit for every field of medicine.
However, the number of people that visit everyday providers compared to those in emergency or
urgent care settings is stark. In 2020, the percent of adults who visited a doctor or other
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healthcare professional was 83.4%, compared to the 29.2% of adults who visited an urgent care
center the year before (45, 46). So, while it is right to recognize that the biopsychosocial model
does not align flawlessly with every medical specialization, the logic that this model is effective
more times than not is still sound.
Regarding the second argument that the biopsychosocial model does not provide
sufficient guidance for actual implementation into fields of healthcare, this specific “dilemma” is
actually where its multidisciplinary benefits can truly be appreciated. Part of the beauty of the
biopsychosocial model is its adaptability. As discussed by Fare and Rapely in the article The
New and the Old Medical Model, “the proposed patient-centered interview method [could be best
integrated by] drawing on evidence-based recommendations and guidance on the psychosocial
needs for a given specialty /condition/ population” (42). What the argument above sees as an
issue could be an opportunity. While the traditional biomedical model prefers cut and dry
methodology, it has been established already that the biopsychosocial model is more about
problem solving than anything else. The way a provider communicates or cares for one
population may be the opposite for another, so it would be outlandish to propose a “one size fits
all” solution.
Instead of guiding providers or students towards a formable equation for the best way to
integrate the biopsychosocial model, these instructions should focus less on specific scenarios
and more on general communication skills, such as listening, compassion, as well as creativity
and outside of the box thinking. This type of training is beginning to be integrated into graduate
and medical programs with remarkable success. There have been recent movements in health
care institutions to teach patient-centered communication skills in addition to empathy, as it has
been proven that health professionals with elevated levels of empathy operate more efficiently in
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eliciting therapeutic change (47). As stated by King and Hoppe in a 2013 journal article titled,
‘‘Best Practice’’ for Patient-Centered Communication: A Narrative Review overall findings
reveal that these “programs have led to improved physician self-confidence in communication
skills, as well as improvement in patient satisfaction” (48). The effects of training providers to
embody quality care cannot be understated, as it is anticipated that fields like pain management
will grow in importance in the future due to environmental, lifestyle, and cultural trends.
However, the prevalence of this training still needs to be increased, as an extensive literature
search shows that there is still no comprehensive curriculum for empathy in medical education
programs (49).
While it is obvious that scientific developments like prosthetics, vaccines, and medicine,
in our current age progress at tremendous rates, it would appear that integration of the
biopsychosocial model by the scientific community may require a greater “culture shift.” Not
only would this endorsement require individual providers to alter their mindset and practice, but
a fundamental change in how the healthcare system approaches problems in medicine is
necessary. This shift will begin most likely in educational settings. Going back to the
“Significance” section (pg. 8) of this paper, it is not abnormal for undergraduate students
interested in healthcare to enroll in traditional courses like physiology, biology, and chemistry.
One may notice that these classes follow the more unidimensional method of medicine, as each
discipline focuses on concrete research and methodology. Beginning in these introductory
classes, it is essential to begin implementing coursework that focuses on multidimensional
evaluations, problem solving, and patient-provider communication skills if the biopsychosocial
model hopes to increase in prevalence across medical fields. Despite potential resistance from
traditional medical practitioners, education for those pursuing healthcare needs to be
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interdisciplinary. Compassion, empathy, and listening skills cannot be developed in a lab, these
skills must be nurtured frequently and effectively to produce the highest quality providers for our
next generations of patients. If medicine hopes to transition to a model which not only focuses on
physiological and biological components but additionally other perspectives of a patient,
educating the next generations of healthcare professionals and those currently practicing is
essential. This desire for change begins with broadening our lenses, our understandings, and our
hearts for all those seeking the care they deserve.
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